Background: Hodgkin's lymphoma (HL) is a B cell lymphoma characterized by the presence of Reed-Sternberg cells. HL comprises 1% of all cancer cases and 14% of all lymphoma cases.
Introduction
Hodgkin's lymphoma (HL) is a B cell lymphoma characterised by the presence of Reed-Sternberg cells (1) . It is a complex of related conditions that is, in part, mediated by genetic susceptibilities, infectious diseases, and immune deficiencies (2) . HL comprises 1% of all cancer cases and 14% of all lymphoma cases. Its incidence has been increasing worldwide, albeit varying in different ethnic groups (1, 2) . The distribution of ethnic groups varies significantly among Turkish population due to the past multinational empire background of the country; therefore, it would be interesting to study the features of HL in such a country.
The classification of World Health Organisation (WHO) distinguishes two biologically and clinically distinct entities: nodular lymphocytic predominant HL (NLPHL), and classical HL. Classical HL accounts for 95% of all HL cases, and can be further classified into 4 different subtypes; nodular sclerosing HL (NSHL), which is the most common histological subtype, lymphocyte-rich HL (LRHL), mixed cellularity HL (MCHL) and lymphocyte depletion HL (LDHL) (3, 4) . However, histological subtypes of HL show wide geographical variation. Three main epidemiological patterns have been described for HL regarding age at presentation, the developmental level of a country, and its association with the Epstein-Barr virus (EBV) (5) . Turkey is a developing country, and lacks data on the different aspects of HL.
To date, a number of prognostic factors have been identified for both early-and advanced-stage HL patients. The presence of bulky mediastinal disease, high erythrocyte sedimentation rate (ESR), age, the number of lymph nodes involved, and the presence of extranodal disease are the major prognostic factors (6) . However, disease stage and other risk factors rather than histology dictate the prognosis and management of HL. Depending on the stage and risk factor profile, more than 80% of patients with HL can be cured with effective first-line therapy. Today, chemotherapy, often combined with involved field radiotherapy, is the most commonly applied treatment and is standard-of-care for patients with early-stage disease without any additional risk factors. For advanced-stage HL, more aggressive chemotherapy protocols have shown superiority over less intensive regimens (7) . There are very few reports from our country on these issues. It has been estimated that HL accounts for 1% of all cancer cases and 30% of all lymphoma patients in Turkey (1) . The annual number of estimated new HL cases in Turkey is 649. Due to the lack of data on many aspects of HL in our country, we designed a retrospective study to investigate the clinical features and prognostic factors of HL patients who were diagnosed at an academic oncology centre.
Material and Methods

Patients
This study retrospectively evaluated the demographic, clinical and pathological features of HL patients followed-up in the Department of Medical Oncology, Cancer Institute, Hacettepe University. We obtained the list of HL patients followed-up in this department since 2003 from the Hacettepe University Cancer Registry by filtering the database according to the International Classification of Disease-10 (ICD-10) coding system. Patients diagnosed before that date were listed according to patient follow-up lists, or daily outpatient lists for follow-up visits.
Demographic data, presenting symptoms, histopathological and clinical characteristics, treatment modalities, and response to treatment were obtained from hospital records. Hospital records were also used for biochemical test results, such as liver and renal function tests, ESR, complete blood count, serum beta-2 microglobulin and serum lactate dehydrogenase (LDH) levels, and results of imaging techniques such as ultrasonography, computed tomography (CT), magnetic resonance imaging (MRI) and gallium scintigraphy. For survival analyses, initial diagnosis dates, remission and relapse dates, last visit dates and death dates for those who died were registered using the hospital records. For patients who had not attended the hospital for more than 6 months, patients or their relatives were contacted by telephone to describe their latest condition.
Definitions
Complete response was defined as complete disappearance of all disease sites lasting for at least 4 weeks after the completion of therapy. The usual Response Evaluation Criteria In Solid Tumors (RECIST) criteria were applied for partial response, stable and progressive disease. Relapse was the reappearance of disease after complete response in the same or a different anatomic site. Overall survival was the time from initial diagnosis to the last control visit or death, whereas relapse-free survival was the time from complete remission to recurrence. Remission duration was defined as the time from remission to recurrence or last control visit date or the date of death.
Statistical Analyses
Data were analysed using the Statistical Package for the Social Sciences (SPSS) version 15.0. Chi-square test was used to demonstrate differences between nominal and ordinal variables. Mann-Whitney U test and Wilcoxon test were used to analyse differences between independent variables, and Student's-t test was used to evaluate numerical variables with normal distribution. Overall and progression-free survivals were analysed by the Kaplan-Meier. The possible factors identified with univariate analyses were further entered into the Cox regression analysis, with backward selection, to determine the independent predictors of survival. Among the factors correlated with similar effects on survival, only those with clinical significance were included. The proportional hazards assumption and model fit was assessed by means of residual analysis. We gave the hazard ratios for the variables, which were used for statistical modelling. Statistical analyses were two-way, and p<0.05 was considered statistically significant.
Results
Data of 391 patients that followed-up and treated for HL were analysed in this study. Of these patients, 118 (30.1%) were diagnosed prior to 2000. Two-hundred and thirty-nine patients (61.1%) were male and 152 (38.9%) female. The mean patient age was 35.7±15.1 years. The mean age of male patients at initial diagnosis was higher than that of females (37.3±13.2 vs. 32.5±13.7 years, respectively; p<0.001). The overall and gender-specific age distribution curves are shown in Figures 1 and 2 , respectively. Although the disease was most common in younger ages for both genders, the age distribution curves were different for each gender. While the disease peaked at around 25 years of age among women, the age distribution was bimodal among men peaking twice at 20 and 40 years. The most common symptom was painless cervical lymph node enlargement (62.9%; n=246). Of the patients, 10.0% (n=39) had bone marrow involvement at presentation. The median number of involved nodal regions was 4 (range 1-10). The patients' clinical characteristics are shown in Table 1 .
Mean laboratory values of the patients at initial diagnosis are shown in Table 2 . Overall, the mean levels for biochemical tests were as follows: haemoglobin 12.3±2.2 g/dL, LDH 442±215 U/L, ESR 54±33 mm/h, albumin 4.1±0.6 g/dL. The level of haemoglobin at diagnosis for female patients was significantly lower than for male cases (p<0.001). While LDH and ESR levels were significantly higher among patients with "B" symptoms, bulky disease and extranodal involvement, haemoglobin and serum albumin levels were lower (p<0.001) compared to those with none of these symptoms. Table 3 demonstrates the distribution of HL patients according to the combined stage and prognostic factors. Although patients seemed to have a similar distribution for the 3 categories, the number of patients in advanced stage was higher than those of the other 2 categories.
Treatment modalities used in HL patients are displayed in Table 4 . As a primary treatment, the most common chemotherapy regimen was adriamycin, bleomycin, vinblastine, and dacarbazine combination chemotherapy (ABVD) (70.7%), followed by cyclophosphamide, vincristine, procarbazine and prednisone (COPP; 16.1%). During follow-up, 33.2% of the cases (n=130) relapsed (median 25 months; range 6 months-20 years). The most common treatment protocol in relapsing patients was ABVD (36.1%; n=47), especially in patients who previously received COPP. The COPP regimen was used in 15.4% (n=20) of patients who developed relapse. Among patients who relapsed or had primary resistance, 32 were subjected to autologous bone marrow transplantation and 1 to allogeneic bone marrow transplantation. The most commonly used combination chemotherapy as a salvage regimen before bone marrow transplantation was the ifosfamide, mesna, idarubicin, and etoposide combination (IIVP) (n=19; 57.6%). After bone marrow transplantation, 10 patients (30.3%) developed relapse and these patients died. The other patients have survived to date.
Overall and relapse-free survival curves are shown in Figures 3 and 4, respectively. Five-and 10-year overall survival rates were 90% and 84%, respectively. Five-and 10-year survival rates for patients who received ABVD were 88% and 83%, Figures 5 and 6 . Early-stage patients with good prognostic factors had better overall and relapse-free survival rates compared to the other 2 groups. In univariate analysis, the presence of "B" symptoms, radiotherapy, bulky disease, stage, albumin level, The Eastern Cooperative Oncology Group (ECOG) performance score, ESR, LDH, haemoglobin, bone marrow and extranodal involvement were prognostic factors influencing survival. In multivariate analysis, albumin level, LDH, ECOG performance score and the presence of "B" symptoms were significant prognostic factors. Performance score was the major factor for determining prognosis (Table 5) .
Discussion
HL cases in developed and developing countries display differences regarding their clinical and histopathological characteristics. This study analysed the clinical and histopathological characteristics as well as factors that have an effect on prognosis among Turkish patients. Epidemiological research showed that HL displayed a bimodal age distribution (8) . Socioeconomic status and history of EBV infection seem to play a major role in the aetiology of this disease, particularly among the young (9). EBV incidence could not be investigated due to the retrospective nature of this study.
Our study suggested that the overall HL incidence increased during the second decade of life. However, the gender-specific age distribution of HL cases was different. While the distribution of female patients was similar to the overall distribution, in male patients the disease peaked twice in the 2 nd and 4 th decades of life. This is similar to the distribution seen in developed countries. The overall peak of the disease in the 2 nd decade of life may be attributed to the lack of bimodal distribution among female cases and the smaller number of male cases compared to females. Another significant issue regarding age is that the disease occurs significantly earlier in women than in men.
Similar to other international reports, our study suggested that LDHL and NLPHL subtypes were much less common than other histological types. As mentioned above, the MCHL histological subtype is more common in developing or underdevel- Table 3 . Distribution of HL patients according to the combined stage and prognostic factors oped countries. On the other hand, the NSHL histological subtype accounts for more than half of all cases in developed parts of the world (4). In addition, NSHL is much more frequent among females. The results of our study indicated that the MCHL subtype comprised 40% of all HL cases while NSHL accounted for 43%. In addition, the rate of NSHL was more than 50% among females, whereas MCHL was more common among males. In another study from Turkey, MCHL was the most common histological subtype among early-stage HL cases (10) . Regarding the distribution of age and the histological subtype, our results seem to be similar to those found in developing countries.
The most common cause of seeking medical care among HL patients is lymph node enlargement, particularly of the cervical lymph nodes (11) . More than half of the patients in our study presented with cervical swelling. The frequency of "B" symptoms among HL cases, which has been reported to be 25-30% in the literature, was slightly higher (36%) in our study (12, 13) . Extralymphatic involvement was low in our study compared with the results of the relevant literature. Bulky disease was present in 9% of the cases in our study, mostly with NSHL subtype with mediastinal involvement.
The "International Prognostic Factors Project on Advanced Hodgkin's Disease" assessed the primary care treatment results and prognostic factors in 5141 advanced-stage HL cases from 23 centres (14) . This study suggested that 7 parameters had prognostic significance in this patient group. These were age, sex, stage IV disease, low albumin level (<4.0 g/dL), anaemia (<10.5 g/dL), leukocytosis (>15000/mm 3 ) and lymphopenia (<600/mm 3 ). A number of prognostic factors were defined for early-and advanced-stage HL cases, with bulky disease, ESR, LDH, haemoglobin and serum albumin levels, presence of "B" symptoms, age and extralymphatic involvement being the most significant (6, 14) . Treatment for early-and advanced-stage HL cases is designed considering these factors. In our study, stage I and II cases accounted for 60% of all HL cases. Moreover, serum LDH and ESR levels were high among patients with poor prognostic factors such as the "B" symptoms, bulky disease and extranodal involvement. In addition, other factors with prognostic significance such as serum albumin and hae- The results of our study suggested that up to 8% of our patients were treated only with radiotherapy. The most common chemotherapy regimen was ABVD (71%) and 20% of the patients were treated with COPP or alternatively with COPP/ABVD. Overall, 8% received dose-escalated chemotherapy followed by peripheral stem cell transplantation (PSCT). Although ABVD was intensively used after the 1990s, the most common treatment regimen was COPP in previous years. The standard treatment regimen is ABVD in early-stage patients and bleomycin, etoposide, doxorubicin, Overall Survival cyclophosphamide, vincristine, procarbazine and prednisone (BEACOPP) or dose-escalated BEACOPP for advancedstage disease (15) (16) (17) (18) (19) (20) . HL has become a more curable disease recently due to the novel diagnostic methods and potent treatment regimens. Compared to non-Hodgkin's lymphoma, HL displays better survival rates (21) . Five-year survival rates in HL cases is 60-80% (21-23), increasing up to 90% in early-stage cases (21, 23) . Survival rates in our study were similar to those reported in other studies (95% in early-stage patients of our study) (21, 23) , but survival decreases with progressing stage. Analysis of survival rates regarding prognostic factors and disease stages revealed that relapse-free survival rates were comparable for early-stage patients with adverse prognostic factors and advanced-stage patients; in fact, patients with advanced-stage disease had nonsignificant but somewhat better survival rates.
Two studies from Turkey reported treatment results for early stage HL patients. Coskun et al. (10) reported 90% and 55% for 5-year overall and relapse-free survival rates, respectively. In the prospective study by Yildiz et al. (24), 5-year overall and relapse-free survival rates for early-stage HL patients were 98% and 95%, respectively. The survival rates in both studies were comparable to those reported for early-stage (stage I and II) HL cases in our study. In another study, which compared the results of advanced-stage HL patients treated with alternating COPP/ABVD or ABVD regimens with those who were previously treated with COPP in the same medical centre revealed that the overall and disease-free survival rates with COPP/ABDV were similar to those with COPP (25) . We showed that patients who had received COPP and relapsed were successfully treated with the ABDV regimen.
The major disadvantages of retrospective studies are survival bias and time factor. Considering that the patients enrolled in this study had been diagnosed more than 10 years ago and were included because they managed to survive until the study initiation, we can conclude that only those patients with a favourable outcome were assessed. The fact that only those patients who had been diagnosed at or before 1990 and had achieved remission were included in this study, the lack of a patient list for that time frame and patients who died or were lost to follow-up might affect the survival rates significantly. The subgroup analysis revealed that patients treated with COPP had similar or even better survival rates compared to those who received ABDV clearly supports this opinion, because better results with conventional treatment regimens compared to those with current standard treatment with ABDV are contradictory to the findings in the literature. We think that the similar survival rates in patients treated with ABVD and COPP regimens are associated with survival bias.
In the overall analysis including early-and advanced-stage HL cases in our study, stage, presence of "B" symptoms, radiotherapy, serum albumin level, ECOG performance score, ESR, serum LDH level, anaemia, bone marrow involvement and extralymphatic disease were factors influencing survival. Reassessment with multivariate analysis of factors determined to be of prognostic significance in the univariate analysis revealed that low serum albumin level, high serum LDH level, ECOG performance score 2 or higher and the presence of "B" symptoms retained their significance as independent adverse prognostic factors. Despite the retrospective nature of our study, these results were similar to those of other studies (6, 14) .
This study revealed the demographic, clinical and prognostic features of HL patients treated in our hospital. Although the data obtained from one medical centre cannot be generalised countrywide, considering that the patients of our hospital come from all the regions of Turkey, this study provides a general picture of HL patients in the country. Given the size of the patient group, which is the largest to date, the results are significant and meaningful. 
